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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a thin- film transistor in which a 
semiconductor channel region is patterned. 

SOLUTION: On a glass substrate 101, a gate electrode 102, a gate 
insulting 

film 103, a source electrode 104, and a drain electrode 105 are 
formed, thereon 

a patterned insulating film is formed, and a region 110 on the gate 
electrode 

is removed. An organic semiconductor film is vapor-deposited on the 
removed 

region. An organic semiconductor film 107, formed in the region 110 
where the 

patterned insulating film was removed, turns into a channel region 
and is 

isolated from the organic semiconductor film 108 on a patterned 
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insulating film 

106. That is, the organic semiconductor channel region is patterned 
in equal 

size as the gate electrode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with a semiconductor device and concerned 

especially with a active-matrix liquid crystal display or an IC card. 

[0002] 

[Description of the Prior Art] In recent years, the active-matrix liquid crystal display using the active 
component represented by the thin film transistor (TFT) is being used also as monitors, such as a 
personal computer and a workstation, from the point of space-saving with a low power rather than high 
definition equivalent to CRT, and CRT. However, active-matrix-liquid-crystal equipment has a high 
price compared with CRT, and in order to spread more, much more low-pricing is called for. It considers 
applying the organic thin film transistor (organic TFT) of the simple producing method to an active 
component as one of the technique of low-pricing. The plasma chemistry vapor growth (CVD) 
equipment which produces the present insulating layer and present semi-conductor layer of an 
amorphous silicon TFT, and the sputtering system which produces an electrode are large sums. 
Moreover, membrane formation temperature is as high as 230 - 350 degrees, and it is necessary to 
maintain cleaning etc. frequently in a CVD method, and a throughput is low. on the other hand - 
organic - compared with a CVD system and a sputtering system, it is cheap, and with those equipments, 
the coater and vacuum evaporation system which produce TFT have low membrane formation 
temperature, and are easy to maintain, therefore, a liquid crystal display - organic ~ when TFT is 
applied, drastic reduction of cost can be expected. 

[0003] organic [ general ] - TFT consists of a configuration of a glass substrate, a gate electrode, gate 
dielectric film, a source electrode, a drain electrode, and the organic-semiconductor film. By changing 
the electrical potential difference impressed to a gate electrode, the amount of charges of the interface of 
gate dielectric film and the organic-semiconductor film is made a surplus or lack, and it switches by 
changing the drain current value which flows a source electrode / organic semiconductor / drain inter- 
electrode. 

[0004] JP,8-228035,A - said organic-semiconductor film — the hexamer thiophene oligomer vacuum 
evaporationo film - using - organic - it indicates producing TFT. moreover - reference (Y-Y.Lin, 
D.J.Gundlach, S.F.Nelson, and T.N.Jackson, and IEEE Transactions on Electron Devices, Vol.44, No. 8 
p.p. 1325-133 1 (1997)) - the organic-semiconductor film - the pentacene vacuum evaporationo film - 
using - high performance organic -- it indicates having produced TFT. moreover, organic [ using the 
insulating polymer which JP, 8-191 162, A uses an organic material for the semi-conductor film, a source 
electrode, a drain electrode and a gate electrode, and has a cyano group in gate dielectric film ] ~ it 
indicates having produced TFT. 

[0005] At JP,8-228035,A and JP,10-125924,A, although the organic-semiconductor film is formed using 
vacuum deposition, there is no publication about patternizing of the semi-conductor film. For example, 
when pattern formation is carried out using the metal mask made from Mo, the minimum size of a 
pattern is set to about 100 micrometers, and becomes large compared with the pixel size 
(10x30micrometer2) of the present liquid crystal display equipment. Moreover, when the existing 
HOTORISO graphic method (HOTORISO law) is used, we are anxious about degradation of the carrier 
impregnation to the semi-conductor layer by annealing for being desorbed from the polar solvent used 
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for a resist ingredient, or a solvent etc. 

[0006] Moreover, in JP,2-239663,A, the publication about 2 terminal electronic device which has the 
organic-semiconductor layer patternized between the parallel poles of two sheets is on a substrate. This 
forms the patternizing insulator layer which removed the electrode section on a lower electrode, and 
produces the organic-semiconductor film of size equivalent to a lower electrode using a lower electrode. 
In this invention, an ingredient is limited to the organic material used as electron donors, such as 
DETORA cyano quinodimethan, and cannot apply to other ingredients. Moreover, this producing 
method is inapplicable to 3 terminal components, such as TFT. 
[0007] 

[Problem(s) to be Solved by the Invention] organic [ of the conventional technique ] — in TFT, minute 
processing of the organic-semiconductor film cannot be carried out, but it is a large area compared with 
a gate electrode. Therefore, increase of the OFF state current by surroundings lump starts. Moreover, 
since the organic-semiconductor film is a large area, the OFF state current by the carrier which it 
becomes impossible to be able to finish covering in a protection-from-light layer, and is generated in 
optical pumping increases. Consequently, ON / off ratio of the current which shows the engine 
performance of a switching device become small. If ON / off ratio becomes small, when it uses for a 
liquid crystal display active component, since a current flows also in an OFF state, the electrical 
potential difference impressed to liquid crystal will fall, and a maintenance property will fall, for 
example. 

[0008] Moreover, when the OFF state current increases, gate voltage variation (S value) required for 
making the drain current which shows the steep nature of a switch increase by the single figure becomes 
large, and a TFT property falls. 

[0009] moreover, the above-mentioned organic one — since TFT is constituted between the adjoining 

signal wiring when TFT is used for the active component of a liquid crystal display, by contiguity signal 

wiring, the writing to a liquid crystal pixel takes place, and it leads to the fall of contrast. 

[0010] The purpose of this invention is developing the new patternizing method for avoiding the fall of 

the above-mentioned TFT property, and the fall of the contrast under the effect of the contiguity signal 

wiring in a liquid crystal display in an organic TFT component. 

[0011] 

[Means for Solving the Problem] The above-mentioned purpose is attained through the insulating layer 
patternized between said gate insulating layers and said semi-conductor layers in a substrate, a gate 
electrode, a gate insulating layer, a source electrode, a drain electrode, and the organic thin film 
transistor that consists of an organic-semiconductor layer by patternizing the channel field of said 
organic-semiconductor film in size equivalent to a gate electrode. 

[0012] Moreover, this invention can also use a photosensitive insulator layer for said insulating layer. 
[0013] Next, it is characterized by using this invention as an active component of a active-matrix liquid 
crystal display. 

[0014] It is constituted by an electric conduction gate electrode, a gate insulating layer, the source 
electrode which keeps spacing horizontally and a drain electrode, and the organic-semiconductor layer 
in organic TFT here. Organic TFT operates by any of an are recording condition or a depletion condition 
they are according to the polarity of the electrical potential difference impressed to a gate electrode. 
[0015] The gate electrode of this invention is between a source electrode and drain electrodes and in 
right under [ right above a field or right under ] which makes one side the longitudinal direction of the 
source / drain electrode, and, as for electrode size, it is desirable to become one 1.1 to 1.2 times the 
magnitude of each side of said field of this in consideration of alignment precision. Organic materials 
using the applying method with a simple electrode formation process, such as the poly aniline and the 
poly thiophene, and conductive ink are desirable. Moreover, inorganic materials, such as an alloy using 
metals, such as the gold in which electrode formation is possible, platinum, chromium, palladium, 
aluminum, an indium, molybdenum, and nickel, and these metals using the existing HOTORISO graphic 
method, and polish recon, an amorphous silicon, a stannic acid ghost, indium oxide, an indium, a stannic 
acid ghost (ITO), are desirable. It does not interfere, even if it is not necessarily restricted to these 
ingredients, of course and uses together two or more sorts of these ingredients. 

[0016] As an ingredient used for the gate dielectric film of this invention, organic materials, such as the 
poly chloro pyrene in which the applying method is possible, polyethylene terephthalate, 
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polyoxymethylene, polyvinyl chloride, polyvinylidene fluoride, a cyano ethyl pullulan, 
polymethylmethacrylate, Pori Sail John, a polycarbonate, and polyimide, as well as a gate electrode are 
desirable. Moreover, the inorganic material of Si02 and SiNx which can use the existing HOTORISO 
method, and aluminum203 grade is desirable. It does not interfere, even if it is not necessarily restricted 
to these ingredients, of course and uses together two or more sorts of these ingredients. 
[0017] Since almost all organic semiconductors are P-type semiconductors whose carriers which convey 
a charge are holes as an ingredient of the source electrode used by this invention, and a drain electrode, 
in order to take a semi-conductor layer and ohmic contact, the large metal of a work function is 
desirable. Although gold and platinum are mentioned, specifically, it is not necessarily limited to these 
ingredients. Moreover, since a carrier is enabled to tunnel between a metal/semi-conductor and it stops 
basing on the metaled quality of the material when a dopant is doped to high density on a semi- 
conductor layer front face, the metallic material which raised with the gate electrode is also applicable. 
[0018] It is formed between gate dielectric film and an organic-semiconductor layer, and becomes the 
patternizing insulator layer of this invention with the configuration of having removed the field of the 
insulator layer right above a gate electrode or in right under. Moreover, the field of the insulator layer 
removed has gate electrode size and a desirable EQC. This patternizing insulator layer has a function as 
a mask pattern at the time of forming the semi-conductor film. That is, after forming a patternizing 
insulator layer, if the semi-conductor film is deposited, the semi-conductor film can be formed only in 
the field which functions as a channel field so that gate dielectric film may be touched, moreover, in the 
part which is not a removal part which removed the field of the insulator layer right above a gate 
electrode or in right under, the semi-conductor film is formed through this patternizing insulator layer 
with these electrodes the part in which a source electrode and a drain electrode exist. Thereby, the semi- 
conductor film can be formed in a channel field with a sufficient precision. 

[0019] As for the photosensitive insulator layer of this invention, itself has phot patternizing nature, a 
resist ingredient becomes unnecessary, and a production process is shortened. As an ingredient of a 
patternizing insulator layer, in order to perform selective etching, it is necessary to use the insulating 
material different from gate dielectric film. 

[0020] As an example of an insulator layer, although organic materials, such as the inorganic material of 
Si02, SiNx, and aluminum203 grade, a poly chloro pyrene and polyethylene terephthalate, 
polyoxymethylene, polyvinyl chloride, polyvinylidene fluoride, a cyano ethyl pullulan, 
polymethylmethacrylate, Pori Sail John, a polycarbonate, and polyimide, are mentioned, it is not 
necessarily limited to these ingredients. 

[0021] As an organic-semiconductor ingredient of this invention, the aromatic compound of pi electron 
conjugated system, a chain compound, an organic pigment, an organic silicon compound, etc. are 
desirable. Although pentacene, tetracene, a thiophene oligomer derivative, a phenylene derivative, a 
phthalocyanine compound, a polyacethylene derivative, the poly thiophene derivative, cyanine dye, etc. 
are mentioned, specifically, it is not necessarily limited to these ingredients. 
[0022] After the organic TFT manufacture approach of this invention forms a gate electrode, a gate 
insulating layer, a source electrode, and a drain electrode on a glass substrate, and forms an insulator 
layer and it removes the insulator layer on a gate electrode, it is characterized by forming the semi- 
conductor film. As the organic TFT manufacture approach of this invention, a spatter is used for a 
plasma-CVD method, a metal membrane, a stannic acid ghost, indium oxide, and ITO at an inorganic 
insulator layer. Moreover, a HOTORISO graphic method, existing dry etching, or the existing wet 
etching method is used for pattern processing, the detailed explanation about these producing method — 
the volume "liquid crystal display technical-active matrix LCD -" for Shoichi Matsumoto - Chapter 2 It 
is indicated by Sangyo Tosho Publishing (1996). Moreover, a spin coat method, the cast method, the 
Czochralski method, a vacuum deposition method, etc. are mentioned as the production approach of the 
thin film which uses a conductive organic material, conductive ink, an insulating organic material, and a 
semi-conductor organic material as a raw material. 

[0023] A active-matrix component is added for every pixel from which the active-matrix liquid crystal 
display here constitutes the display, and an electrical potential difference is impressed to liquid crystal 
through this. The following methods are taken as a driving method. Active-matrix components, such as 
TFT, are prepared in the intersection of nxm matrix wiring which consists of the scanning line of n lines, 
and a signal line of m train, a drain electrode is connected to a signal line and a source electrode is 
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connected to a pixel electrode for the gate electrode of TFT at the scanning line. A status signal is 
supplied to an address signal and a signal line at the scanning line, and the liquid crystal on a pixel 
electrode is operated through the TFT switch controlled by the address signal by which ON / off signal 
was ****(ed). When organic TFT is applied to a switching element, a manufacture process is simplified 
and a low price becomes possible. 

[0024] as mentioned above, organic — although explained focusing on TFT, the TFT structure and its 
manufacture approach of this invention are applicable also to TFT which has semi-conductor layers 
other than an organic material. 
[0025] 

[Embodiment of the Invention] (Example 1) Drawing 1 and drawing 2 explain the organic TFT 
component by this invention. 

[0026] The organic TFT component structure section Fig. of an example 1 is shown in drawing 1 (a). 
Drawing 1 (b) shows the top view of the organic TFT component structure of an example 1. 101 — a 
glass substrate and 102 — a gate electrode and 103 — gate dielectric film and 104 -- for a patternizing 
insulator layer and 107, as for the a-6T organic-semiconductor film of a non-channel field, and 109, the 
hexamer thiophene oligomer (a-6T) organic-semiconductor film of a channel field and 108 are [ a source 
electrode and 105 / a drain electrode and 106 / the hole for gate electrode ejection and 1 10 ] the removal 
fields of a patternizing insulator layer. That is, the patternizing insulator layer 106 serves as the 
configuration of having removed the removal field 1 10 of a patternizing insulator layer among the 
insulator layers which are in the upper part of the gate electrode 102, or a lower part (this example upper 
part) about gate dielectric film 103 and the insulator layer formed between organic-semiconductor layers 
(organic-semiconductor film 107). Moreover, the field 3 12 of the insulator layer removed is equivalent 
to the channel area size of the gate electrode 102. 

[0027] Moreover, as shown in drawing 1 (b), the source electrode 104 and the drain electrode 105 have 
the width of face of W, and are arranged with spacing of L. The gate electrode 102 is pulled out at one 
side, and is connected outside from the hole 109 for gate electrode ejection. The organic-semiconductor 
film 107 is constituted so that it may touch in a part for the slant surface part of the edge of the source 
electrode 104 and the drain electrode 105. 

[0028] organic [ which showed the configuration to drawing 2 (a) at drawing 1 ] — the production 
process of TFT is shown (processes 201-21 1). Moreover, the HOTORISO process used for drawing 2 
(b) at the process of drawing 2 (a) is shown (processes 212-216). The flow of processing is shown in the 
drawing 2 (b) left column, and the change of structure corresponding to the right column is shown. All 
over drawing, in 217, the processing film and 219 show a substrate and, as for the resist film and 218, 
220 shows a photo mask. 

[0029] The CrMo film with a thickness of about 150nm is formed by the sputtering method on the glass 
substrate 101 which consists of Corning 1737 (process 201). The CrMo film is patternized according to 
the HOTORISO process shown in drawing 2 (b), and the gate electrode 102 is formed (process 202). 
[0030] At a HOTORISO process, form the resist film 217 with a spin coat method (process 212), and 
irradiate UV light through a photo mask 220, the processing film 218 to patternize is made to expose a 
resist (process 213), and a mask pattern is imprinted by development and carrying out postbake on it at 
the resist film (process 214). Then, the part which is not covered by the resist by wet or the dry etching 
method is removed (process 215), and a resist is exfoliated (process 216). 
[003 1] With a CVD method, the gate dielectric film 103 of the silicon oxide (Si02) film with a 
thickness of 300nm is formed on the glass substrate 101 in which the gate electrode 102 was formed 
(process 203). Gate dielectric film 103 has structure equivalent to the gate electrode 102 which 
upheaved by width of face by existence of the gate electrode 102. Si02 The material gas used for 
membranous formation is :SiH4+N20 which is as follows. By the HOTORISO process, it is Si02. The 
hole 109 for gate electrode ejection is formed in the film (process 204). A spatter is used on it, the CrMo 
film with a thickness of 20nm is formed, it patternizes according to a HOTORISO process and the 
source electrode 104 and the drain electrode 105 are formed (process 205,206). Au film with a thickness 
of 150nm which used vacuum deposition on it and was formed is patternized according to a 
HOTORISO process, and the source electrode 104 and the drain electrode 105 are formed. The CrMo 
film is Au film and Si02. It used in order to raise membranous adhesion. The magnitude of a source 
electrode and a drain electrode is (1 000x5 0micrometer2). In this case, channel width W is set to 1000 
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micrometers. Moreover, channel length L corresponds to the source / drain inter-electrode gap, and is 50 
micrometers. 

[0032] With the usual organic TFT component, although the organic-semiconductor film is produced on 
this, on it, a CVD method is used and the silicon nitride (SiNx) film with a thickness of 500nm is 
formed in this invention (process 209). The material gas used for formation of the SiNx film 
is :SiH4+NH3+N2 which is as follows. A HOTORISO process removes some SiNx film (process 210). 
For the location of the removal field 1 10, as shown in drawing 1 (b), it is in the field (WxL) and this 
alignment between a source electrode and a drain electrode, and channel length L and channel width W 
are 1. 1, respectively. It is twice as many magnitude as this. The hexamer thiophene oligomer (a-6T) 
organic-semiconductor film with a thickness of lOOnm is formed with a vacuum deposition method on it 
(process 21 1). The production conditions of the a-6T organic-semiconductor film are as follows. The 
ultimate vacuum in a vacuum evaporationo equipment chamber is 3 - 5xl0-6torr. a-6T powder is put on 
the boat for the resistance heating made from Mo, and it heats and vapor-deposits at about 300 degrees 
C. the above — organic — TFT is completed. 

[0033] In this example, the a-6T organic-semiconductor film 107 of the channel field formed in the 
removal field 1 10 of the SiNx film touches the source electrode 104, the drain electrode 105, or gate 
dielectric film 103, and serves as a channel field where a drain current flows. Moreover, since the 
removal field 1 10 of the SiNx film was formed by the anisotropic etching technique, the angle (taper 
angle) which a cross section perpendicular to the substrate front face of a removal field, and the source / 
drain electrode surface make became about 90 degrees. Therefore, as shown in drawing 1 (a), the a-6T 
organic-semiconductor film 108 on the SiNx film 106 and the a-6T organic-semiconductor film 107 
which forms a channel field could be cut off, it changed into the condition, and the channel field became 
size equivalent to a gate electrode. Consequently, the source / drain inter-electrode sneak current fell, 
and the OFF state current became small with 10-1 1 A to 10-12A. Moreover, the S value which shows the 
steep nature of switching was also able to decrease from 15 to 3. Moreover, since the effective size of 
the a-6T organic-semiconductor film became small, the photocurrent by the carrier generated in optical 
pumping was controlled. 

[0034] The channel field of this example is 2 1 100x55 micrometers. It becomes and cannot realize by 
the patternizing approach of the vacuum evaporationo mask using the usual metal mask. Moreover, by 
the patternizing approach of this invention, since the HOTORISO process is used, size required for the 
active-matrix component of a liquid crystal display is realizable. 

[0035] Consequently, according to this invention, organic half **** vapor-deposited all over the 
substrate is patternized by size equivalent to a gate electrode, the increment in inter-electrode sneak 
current and the OFF state current by optical pumping is controlled, and by minding the insulating layer 
patternized between the source / drain electrode, and the organic-semiconductor film shows that a high 
performance organic TFT component is obtained. 

[0036] (Example 2) Next, in the organic TFT component by this invention, drawing 3 and drawing 4 
explain the operation gestalt which used the photosensitive organic compound insulator for the 
patternizing insul ator lay er. 

[0037] The organic TFT component structure section Fig. of an example 2 is shown in drawing 3 (a). 
Drawing 3 (b) shows the top view of the organic TFT component structure of an example 2. For a glass 
substrate, the patternizing insulator layer which gate dielectric film and 304 become in a gate electrode 
and 303, and a drain electrode and 306 become [ 302 ] from a photosensitive organic compound 
insulator in a source electrode and 305, and 307, as for the a-6T organic-semiconductor film of a non- 
channel field, and 309, the a-6T organic-semiconductor film of a channel field and 308 are [ 301 / the 
hole for gate electrode ejection and 3 10 ] the removal fields of a photosensitive organic compound 
insulator. That is, the patternizing insulator layer 306 which consists of a photosensitive organic 
compound insulator serves as the configuration of having removed the removal field 312 of a 
photosensitive organic compound insulator among the insulator layers which are in the upper part of the 
gate electrode 302, or a lower part (this example upper part) about gate dielectric film 303 and the 
photosensitive organic compound insulator formed between organic-semiconductor layers (organic- 
semiconductor film 307). Moreover, the field of the insulator layer removed is equivalent to the channel 
area size of the gate electrode 302. Moreover, as shown in drawing 3 (b), the source electrode 304 and 
the drain electrode 305 have the width of face of W, and are arranged with spacing of L. The gate 
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electrode 302 is pulled out at one side, and is connected outside from the hole 309 for gate electrode 
- ejection. The organic-semiconductor film 307 is constituted so that it may touch in a part for the slant 
surface part of the edge of the source electrode 304 and the drain electrode 305. 
[0038] organic [ which was shown in drawing 4 (a) at drawing 3 ] — the production process of TFT is 
shown (processes 401-41 1). Moreover, the HOTORISO process used for drawing 4 (b) at the process 
shown in drawing 4 (a) is shown (processes 412-414). 

[0039] Si02 of the gate electrode 302 formed on the Corning 1737 glass substrate 301, and a gate 
insulating layer The formation approach of the gate dielectric film 303 which consists of film, the hole 
309 for gate electrode ejection, the source electrode 304, and drain electrode 305** is the same as an 
example 1 (processes 401-408). Furthermore, a benz-cyclo-butene (BCB) organic compound insulator 
with a thickness of 2 micrometers is formed by the applying method on it (process 409). Next, a 
HOTORISO process removes a part of BCB insulator layer (process 410). The location of the removal 
field 310 and magnitude are equivalent to the removal field 1 10 of example 1 publication. As shown in 
drawing 4 (b), compared with the usual HOTORISO process of five processes which showed the BCB 
insulator layer in drawing 2 (b) in order that self might serve as a photoresist, resist spreading (process 
212) and a resist breakaway (process 216) process are shortened, and a manufacture process is 
simplified. 

[0040] Next, the a-6T organic-semiconductor film of 20nm of thickness is formed with a vacuum 
deposition method on a BCB insulator layer. Vacuum evaporationo conditions are as example 1 
publication. The a-6T organic-semiconductor film 307 of a field 310 from which the BCB insulating 
layer was removed touches the source electrode 304, the drain electrode 305, or gate dielectric film 303, 
and serves as a channel field. On the other hand, since it becomes impossible for the a-6T organic- 
semiconductor film 308 of the patternizing insulator layer 306 which consists of a BBC insulator layer 
to contact the a-6T organic-semiconductor film 307, a channel field is patternized by size equivalent to a 
gate electrode, the above ~ organic - TFT is completed. 

[0041] In this example, like [ after simple / of the formation process of a patternizing insulating-layer 
removal field / is carried out ] the example 1, the OFF state current fell and the TFT property improved. 
[0042] Consequently, according to this invention, by inserting a patternizing photosensitivity organic 
insulating layer between the source / drain electrode, and the organic-semiconductor film shows that an 
organic-semiconductor channel field is optimized and a high performance organic TFT component is 
obtained. 

[0043] (Example 3) Next, drawing 7 explains the operation gestalt which used the organic TFT 
component by this invention for the active-matrix liquid crystal display from drawing 5 . 
[0044] The active-matrix liquid crystal display by this invention is shown in drawing 5 . The cross 
section of the active-matrix liquid crystal display in the A- A' line in drawing 5 is shown in drawing 6 . 
501 a gate electrode and 503 for a glass substrate and 502 Gate dielectric film, 504 a drain electrode and 
506 for a source electrode and 505 A patternizing insulator layer, The a-6T organic-semiconductor film 
of a channel field and 508 507 The a-6T organic-semiconductor film of a non-channel field, 509,509' 
scan wiring and 5 1 1 for signal wiring and 5 10 A pixel electrode, 5 12 - a SiOx protective coat and 
513,513* - for a liquid crystal constituent and 517, a spacer bead and 518,518' of a polarizing plate and 
519 are [ the orientation film and 515 / a counterelectrode and 516 / a TFT substrate and 520 ] opposite 
substrates. 

[0045] The production process of the active-matrix liquid crystal display shown in drawing 7 by 
drawing 5 and drawing 6 is shown (processes 701-722). 

[0046] First, the TFT substrate 5 19 is produced according to the routing shown in drawing 7 (a). The 
CrMo film with a thickness of about 150nm is formed by the sputtering method on the Corning 1737 
glass substrate 501 (process 701). The CrMo film is patternized according to a HOTORISO process, and 
the scan wiring 510 and the gate electrode 502 are formed (process 702). Moreover, it is Si02 with a 
thickness of 300nm by the CVD method. The gate dielectric film 503 which consists of film is formed 
(process 703). Besides, by the sputtering method, it patternizes according to a HOTORISO process after 
forming an ITO thin film with a thickness of 300nm, and the pixel electrode 51 1 is formed (process 
705,706). Furthermore, Au thin film with a thickness of 150nm which used and formed vacuum 
deposition on it is patternized according to a HOTORISO process, and signal wiring 509, the source 
electrode 504, and the drain electrode 505 are formed (process 709,710). It is Au film and Si02 like an 
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example 1 . In order to raise membranous adhesion, the CrMo pattern of 20nm of thickness is inserted 
- (process 707,708). Furthermore, the patternizing insulator layer which consists of SiNx with a thickness 
of about 500nm is formed with a CVD method on it (process 711), Like an example 1, a part of SiNx 
insulator layer is removed using a HOTORISO process (process 712), and the a-6T organic- 
semiconductor vacuum evaporationo film of 20nm of thickness is formed on it (process 713). 
Furthermore on it, the SiOx vacuum evaporationo film of 500nm of thickness is formed as a protective 
coat 512 (process 714). The orientation film 513 with a thickness of about 200nm is formed with a spin 
coat method on it (process 716). The TFT substrate 519 is completed by the above. 
[0047] Next, the opposite substrate 520 is produced according to the routing shown in drawing 7 (b). On 
the glass substrate 514 which consists of Coming 1737, a spatter is used and the ITO counterelectrode 
5 1 5 with a thickness of 140nm is formed (process 717). A spin coat method is used on it and with a 
thickness of 200nm orientation film 513' is formed (process 718). 

[0048] A liquid crystal panel is produced according to the routing shown in drawing 7 (c). The spacer 
bead 517 which consists the orientation film 513 on the TFT substrate 519 and the opposite substrate 
520 and the front face of 5 13' of silicon oxide with a diameter of about 4 micrometers after orientation 
processing (process 719) is distributed on TFT substrate 519 front face (process 720). The liquid crystal 
constituent 5 16 is enclosed between the eel gaps which pinched and formed the TFT substrate 519 and 
the opposite substrate 520 (process 721). A polarizing plate 518 and 518* are stuck on the front face of 
the TFT substrate 519 and the opposite substrate 520, and a liquid crystal panel is formed (process 722). 
[0049] In this example, by existence of the patternizing insulator layer 506, since the a-6T organic- 
semiconductor film 507 of a channel field was patternized by a gate electrode and the same size, the 
OFF state current as well as an example 1 fell a single figure. 

[0050] Moreover, although the a-6T organic-semiconductor film 508 existed in the field between the 
drain electrode 505 shown in drawing 5 and drawing 6 , and contiguity signal wiring 509', since the 
organic-semiconductor patternizing insulator layer 506 was minded, the TFT actuation by the drain 
electrode 505 and contiguity signal wiring 509' did not take place, therefore the writing by contiguity 
signal wiring did not take place. 

[0051] Consequently, according to this invention, by the source / drain electrode, and organic- 
semiconductor minding an insulating layer, the organic TFT component by which the organic- 
semiconductor channel field was patternized is obtained, and the active-matrix-liquid-crystal equipment 
with which the cross talk during wiring cannot happen easily is obtained. 

[0052] An organic TFT component can be used also as an active element used for an IC card. In this 
case, it becomes possible by making glass substrate 101 substrate using Corning 1737 into the plastics of 
a polymer to carry out a direct laminating to the card itself. 

[0053] As stated above, it is desirable to the improvement in the engine performance to offer the thin 
film transistor by which the semi-conductor channel field was patternized. 

[0054] Specifically, the gate electrode 102, the gate insulating layer 103, the source electrode 104, and 
the drain electrode 105 are formed on a glass substrate 101. A patternizing insulator layer is formed on it 
and the field 1 10 on a gate electrode is removed. Moreover, the organic-semiconductor film is vapor- 
deposited. It means that the organic-semiconductor film 107 formed in the field 1 10 which the 
patternizing insulator layer removed serves as a channel field, it dissociates with the organic- 
semiconductor film 108 on the patternizing insulator layer 106, and the organic-semiconductor channel 
field had been patternized by size equivalent to a gate electrode. The thin film transistor of a semi- 
conductor channel field patternized with a sufficient precision can become possible by this, a semi- 
conductor channel field can be optimized, and the improvement in the engine performance of the thin 
film transistor especially using the organic-semiconductor film can be attained. 
[0055] 

[Effect of the Invention] If this invention is used, a semi-conductor channel field will be optimized in an 
organic TFT component, and the fall of the drain OFF state current and the writing to the liquid crystal 
pixel by the contiguity signal wiring in active-matrix-liquid-crystal equipment will become avoidable. 



[Translation done.] 
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